Objective To analyze the demographic data, clinical behavior, management (surgery/radiotherapy), disease-free survival (DFS) and overall survival (OS) in Mexican Mestizos with adenoid cystic carcinoma (ACC).
Introduction
Salivary gland tumors may arise from parotid, submandibular, sublingual, or any of the intraoral salivary glands located throughout the oral mucosa and pharynx, the seromucous glands of the nasal passages, sinuses, larynx, and also from ectopic salivary gland tissue. Adenoid cystic carcinoma (ACC) is a malignant neoplasm characterized by a slow, indolent growth; it frequently produces perineural invasion and distant metastasis, mainly to the lung and bones, followed, in decreasing order, by brain, liver and omentum [1, 2] . Several indicators of bad prognosis have been recognized, such as advanced clinical stage, solid histologic subtype, increased p53 expression, positive surgical margins after resection, and perineural invasion [1] .
Surgery of the primary tumor remains as initial treatment of choice for ACC, and frequently it is complemented by neck dissection, whose value is still under discussion in the literature [2] and this is usually followed by postoperative radiotherapy; however, there has not been established yet an effective systemic management for recurrent or metastatic ACC, and it is not known if systemic therapy impacts on the course of the disease [3] . The aim of our study is to analyze the demographic data, clinical behavior, surgical management of the primary tumor and neck management of adenoid cystic carcinoma (ACC), as well as to describe the adjuvant treatment with radiation therapy, disease free survival and survival in Mexican Mestizos.
Materials and Methods
In a retrospective study from 1986 to 2012 we retrieved information from those patients with primary ACC of the head and neck treated at a single cancer institution in Mexico City, and reviewed their clinical files considering the following variables: age, sex, evolution time previous to diagnosis, site of primary tumor, initial and adjuvant treatments, predominant histologic subtype in each case, presence of perineural invasion, recurrences and metastases. Additionally, general overall survival and diseasefree survival figures were calculated and the tumor distribution according to site (major salivary glands, intraoral, or extraoral minor salivary glands) was recorded. Margins were defined as follows: Clear margin was considered when tumor-free margins were C5 mm; close margin when tumor-free margins were between [1 and \5 mm; positive margins were considered when tumor was B1 mm [4] . Histological grades were defined according to Perzin et al. [5] as: Grade I, a predominantly tubular pattern, without a solid component. Grade II: a predominantly cribriform pattern with a maximum of 30 % of solid pattern. Grade III: more than 30 % of solid pattern. Descriptive statistics of nominal variables and a bivariate analysis were performed to compare variables related with recurrence; significant variables were included in a multivariate analysis. Overall survival and disease free survival curves were analyzed with Kaplan-Meier. For this purpose we used SPSS version 20.0 software.
Results
A total of 101 cases of adenoid cystic carcinoma of the head and neck region were included for demographic analysis. Of these, 16 lacked follow-up and did not receive treatment. Table 1 shows the site of origin of the tumors, with most cases developing from extraoral glands (41.6 %), followed by intraoral minor salivary glands (35.6 %) and major salivary glands (22.8 %). Eighty-five cases were included for long term follow-up. Thirty-two cases (31.7 %) were men and there were 69 (68.3 %) women, with a men to women ratio of 1:2.4, a mean age at presentation of 50 years (range 18-91 years), and a mean time of evolution prior to diagnosis of 25 months (range 1-180 months). Ninety cases (89.1 %) had negative cervical lymph nodes at the time of diagnosis. Lymph node dissection was performed in 16 of these cases, 9 of which had metastasis. There were 11 cases (10.9 %) with positive lymph nodes at initial diagnosis, 6 of which had evidence of metastasis; however, overall survival did not show statistically significant differences among patients with positive and negative lymph nodes (Fig. 1 ). Six cases (5.9 %) had distant metastasis at initial diagnosis and 23 additional cases were diagnosed during the follow-up period. Lung was the most frequent site for metastases.
Surgery was the initial treatment in 81 cases (80.2 %); radiotherapy alone was used in 3 cases (3 %) deemed unresectable. Chemo-radiotherapy alone was employed in 4 cases (4 %) and 13 cases (12.9 %) did not receive any treatment. Post-surgical adjuvant radiotherapy was applied in 58 cases (57.4 %); 6 cases (5.9 %) had adjuvant post-surgical chemoradiotherapy, and 37 (36.6 %) cases did not receive any adjuvant treatment (Table 2) . Disease free survival and overall survival was significantly longer (p = 0.000) in patients receiving adjuvant radiation therapy than in those who did not ( Fig. 2 a, b) . Cribriform was the predominant histologic pattern observed in this series (50.5 %), followed by solid (28.7 %), and tubular (11.9 %) types. Multivariate analysis (Table 3) showed that only two of the documented variables were statistically significant: pulmonary metastases Orbitary region (glandula lagrimal) 10 (9.9) Nasopharynx 1 (0.9)
(p \ 0.0001) and adjuvant radiotherapy. Patients who did not receive adjuvant radiotherapy had a lower frequency of recurrence as compared to those who did receive it (p = 0.055). In addition, no significant differences were found in disease-free survival and overall survival according to subsite location in major salivary glands, intraoral and extraoral minor glands, as shown in Fig. 3a , b. Mean followup time was 52 months (range 1-288 months). Disease-free survival was 57.8 and 49.7 % at 5 and 10 years respectively (Fig. 4a) , while overall-survival was 57.6 and 42.3 % at 5 and 10 years respectively (Fig. 4b) .
Discussion
ACC is a malignant neoplasm characterized by slow, indolent growth; surgery remains the treatment of choice, followed by radiotherapy. Prognostic factors include: age, tumor site, histologic subtype, duration of symptoms (which are closely related to its location), clinical stage, treatment modalities employed, the presence of positive surgical margins following resection, and vascular or perineural invasion [1-3, 6, 7] . In the present study, ACC was more frequently found during the fifth decade of life; however, this finding did not appear to be a relevant prognostic factor for survival, Although some series have reported lower survival rates in patients older than 45 years. In addition, we found a female predominance in our series, which contrasts with studies that report a male predominance. Nevertheless, gender does not represent a factor of prognostic significance for survival [1, 8] ( Table 3) . Although cribriform and solid histologic subtypes are the most frequently identified patterns in this and other studies' their significance as prognostic factors does not enjoy a widely spread consensus [9] . Nevertheless, a multivariate analysis performed by Da Cruz Perez et al. [1] , found that solid type was a significant prognostic factor and, similarly, Van Weert et al. [10] confirmed that the solid type or Grade III is related to a significantly worse outcome, possibly because it is a higher grade tumor with a more aggressive growth pattern and a tendency for early development of distant metastasis. It is interesting to note that, contrary to these results, we agree with other studies [11] that have found that histological grade does not seem to influence the clinical course. According to previous studies, ACC is located mainly in intraoral minor salivary glands, followed by extraoral minor glands and by major salivary glands; however, we had a predominance of cases originating in extraoral minor glands, as maxillary sinus was the most frequently affected region [1, 6] . The sites reported as those with the worse prognosis are nasal cavity and larynx, possibly because in these areas tumors have attained a larger size at diagnosis and are more complex for surgical management and to get free margins [7] ; however, in this study differences in location was not found as a prognostic factor [8] .
Although clinical stage has been mentioned in some reports as an important factor for predicting survival, in the present study this could not be evaluated because more than a half of the patients had been previously treated and they could not be staged, and the vast majority of the remaining cases were in stages II and IV at diagnosis [1] . Even though some studies consider clinical stage as the most important prognostic factor 1 [12] , this is a controversial issue, since some institutions assess these tumors in a Patients treated by surgery followed by radiotherapy a similar way they assess squamous cell carcinoma; however, it is important to note that the value of T is the one with the higher weight as prognostic factor, followed by M, while N is more difficult to evaluate and does not seem to clearly influence on survival, as it has been found in this and other studies, like the one by Duberge et al. [13] . This situation opens to debate whether an elective neck dissection is warranted, in the absence of clinical suspicion of N?. This problem is illustrated in the study of Amit et al. [7] , in which one may consider that there was overtreatment in a significant number of cases, as only 29 out of 38 patients who had N1 at diagnosis were histopathologically positive when they performed 272 neck dissections considered as therapeutic and elective procedures. Despite this, the authors claim that these were justified. On the opposite end of the argument are studies such as the one from Cruz et al. [1] , which state that elective neck dissections should not be performed in most cases. Only 5.6 % of our cases had positive adenopathy at surgery. Recent reports [7, 14] have shown no survival advantage for patients undergoing elective neck dissection for ACC. Positive margins are also considered a prognostic factor for recurrence. In our study, 53.5 % (46 cases) were reported as negative and only 32.6 % (28 cases) were reported as positive. In addition, it has not been defined precisely which is the size (measured in millimeters) to be considered as an ideal free surgical margin adjacent to this type of tumor [1, 15, 16] . In this respect, studies like that of da Cruz Perez et al. [1] and the one by Duberge et al. [13] have demonstrated differences when comparing cases with free margins, macroscopic margins, and microscopic margins. Da Cruz Perez et al. [1] found a 5-year survival of 58, 42 and 0 %, respectively. The microscopic margins are those in which radiotherapy plays a more important role. However, recurrences after radiotherapy have been reported at around 12 %, increasing only the disease-free period, with the possibility of distant metastasis being higher than that of local recurrence [4, 12] . The same is said for perineural invasion, a very frequent finding in ACC, which, according to Garden et al. [4] , is associated with a reduction in local control of the neoplasm. However, it has not been associated with a worse prognosis in terms of overall survival. It remains to determine whether perineural invasion is indeed associated with positive margins and recurrence, or if it is an independent focal phenomenon, but some results suggest that the tendency of a tumor to disseminate along nerves is not associated with its ability for local invasion and proliferation, but is rather associated with positive margins [7] . These facts were also found in our analysis, where perineural invasion had no impact on survival, a finding which we consider was because worse prognosis is not due to local recurrence, but due to metastatic disease, and this is particularly important when the lung is the preferred site, which has significant prognostic value, as has been previously reported in the literature [1, 7, 15, 17] .
Undoubtedly, surgery remains, when it is possible, the initial and gold standard for treatment of ACC, and it is usually followed by radiotherapy, due to the above mentioned factors. In the multivariate analysis that is presented in Table 3 it is shown that patients who received this therapeutic modality had a lower recurrence rate as SG salivary glands compared to those who did not receive it (p = 0.035); however, Fig. 2 a, b shows that overall survival and disease free period were higher for those who had radiotherapy (p \ 0.000) which is also in accordance with other series. Silverman et al. [18] , did not find statistically significant differences with respect to survival, local control and distant control at 5 and 10 years, in a study of 129 patients who received or not post-operatory radiotherapy, did not find statistically significant differences with respect to survival, local control and distant control at 5 and 10 years, concluding that T stage and microscopic margins are the most important factors for defining the need of postoperatory radiotherapy in head and neck ACC, and that radiotherapy may not be necessary for patients in early stages of T and negative surgical margins. Survival in the present series was 57.6 and 42.3 % at 5 and 10 years respectively, similar to other figures found in the international literature [6, 11, 13, 16, 19] , which may be due to the fact that, at the 
Conclusions
Adenoid cystic carcinoma is an infrequent neoplasm whose initial treatment is surgery, usually followed by radiotherapy; use of conventional chemotherapy is still controversial and there is much more to learn about a real benefit of molecular therapies. According to site of presentation, we found no significant differences in disease-free survival and overall survival according to subsite location in major salivary glands, intraoral and extraoral minor glands. Overall survival did not show statistically significant differences among patients with positive and negative lymph nodes at the time of diagnosis.
